The drift-flux model is widely used for gas-liquid two phase flow analysis, because it is applicable to various flow patterns and a wide range of void fractions. ( 1 ) where ( 2 ) In the equations, Co is the distribution parameter, Vgj the drift velocity, j the superficial velocity, u the velocity, a the void fraction and < > denotes a cross-sectional averaged value. Drift-flux parameters Co and Vgj are often decided from the <jg>/<a>-<j> plane according to the definition of Eq. ( 1 ). Such an approach to get the values Co and V gj, however, is adopted for limited region, because they are generally functions of void fraction and the assumptions pCo/p<a>= 0 and pVgj p <a> = 0 hold good only for the limited region.
In this study, Co and V gj are determined from a void fraction correlation.
Derivation of Drift-flux Parameters
Under the conditions of stagnant liquid (<jf>= 0). Eq. ( 1 ) is approximated by ( 3 ) The authors (9) have proposed the following void fraction correlation :
<a>=0.037Y1.68, <a><=0.33, ( 4 ) (1 -<a>1.45) =exp (-0.061Y) ,
where (6) In the equations, a is a parameter for channel shape, D* the dimensionless hydraulic diameter and j*g the dimensionless gas velocity, which are expressed by a= 1 (for circular and rectangular tubes) 1 .7 (for rod bundles and annular tubes),
Figure 1 compares Eqs. ( 4 ) and ( 5 ) n'>0, Fig. 1 Comparison of void fraction correlation(9) with data (Same symbols apply here as to Table 1.) 75 -
The average gas velocity j*g is expressed by (11) Substituting Eq. (11) into Eq. ( 3 ) gives
The distribution parameter Co is generally larger than unity, except for subcooled boiling where the void fraction is high near the channel wall, and drift-flux parameters are Co = 1 and V*gj|= 0 at <a> = 1(4).
The general boundary conditions for driftflux parameters are as follows : then Co at each void fraction is obtained with the assumptions of pCo/p<a> = 0 and pV*gj/ p <a>= 0. Equation (17) is smoothed result of the obtained distribution parameters.
The Co by Eq. (17), however, become less than unity at <a>= 1 and does not satisfy Eq. (14). This is due to the assumption of pCo/ p <a>= 0 and pV*gj/p<a> = 0. The qualitative reasons why the drift-flux parameters become unsatisfactory for the boundary conditions are shown in APPENDIX. Therefore, we adjusted Eq. (17) to satisfy the drift-flux boundary conditions, as follows : (18) In Eq. (18), Co >=1 because <a> <= 1 and n> 1, and Co = 1 at <a> = 1. Then, Eq. (18) Drift velocity V*gj shown in Fig. 2 is approximately expressed by where the applicable region of V*gj limited to <a> >0.1 because of insufficient data below that. The distribution parameter Co is correlated from Fig. 2 in the region of low void fraction, but it is derived from Eqs. ( 3 ), ( 5 ), (13) and (20) in the region of high void fraction because a small difference in Co gives a large prediction error for <a> at high void fraction (21) The comparisons of measured void fraction <a>m and calculated void fraction <a>c with the drift-flux parameters obtained from Eqs. (20) and (21) are shown in Fig. 3 . The symbols are same as Fig. 1 and listed These results indicate that the distribution parameters at stagnant liquid are larger than those at high liquid velocity and the drift velocities are almost the same under both conditions.
III.
TWO REGION MODEL
Two Region Model
Kataoka (7) has proposed a simple two region 
where ri is the radius of the inner region and ro the channel radius. Averaged values in the channel are expressed by the following equations using Eqs. Kataoka (7) assumed that the drift-flux equation Then, he assumed <j/f>, ,=K(Vgj)i and finally got Equations (32) and (33) show that Co at stagnant liquid is larger than (Co)i at cocurrent up-flow, but that Vgj at stagnant liquid is equal to (Vgj)i at cocurrent up-flow. These relationships for drift-flux parameters at stagnent liquid and cocurrent up-flow are identical to the results shown in Fig. 4 .
IV. CONCLUSIONS
The drift-flux parameters for stagnant liquid have been evaluated from the reduction of a void fraction correlation. If the assumptions of p Co/p<a> = 0 and pVgj/p<a> = 0 were used, Co was less than unity at <a> = 1 and did not satisfy the boundary conditions of the driftflux model.
The drift-flux parameters from the above assumption were adjusted to satisfy the boundary conditions of the model. The adjusted parameters were compared with those at high liquid velocity conditions. Additionally, the drift-flux parameters at stagnant and high liquid velocity conditions were analytically compared using the simple two region model proposed by Kataoka. The results of both cases showed identical trends. The distribution parameters at stagnant liquid were larger than those at high liquid velocity, and the drift velocities were almost the same for both liquid velocity conditions. Therefore, in the determination of the driftflux parameters at stagnant liquid, Vgj at high liquid velocity should be used.
[NOMENCLATURE] Under such conditions, the gradients of the curve become smaller, and thus Co becomes less than unity and does not satisfy the boundary conditions of the drift-flux parameters. This is due to the assumptions of pco/ p <a> =0 and pVgj/p<a>=0. Naturely, Co and V gj are functions of void fraction, and the above assumptions should only be used for limited region. Then their use gives the unsatisfactory results for the boundary conditions. 
